Acetylcholine receptor expression in primary cultures of embryonic chick myotubes--II. Comparison between the effects of spinal cord cells and calcitonin gene-related peptide.
Spinal cord cells co-cultured with primary chick myotubes caused a 1.5-3-fold increase in the number of muscle surface acetylcholine receptors assayed with [125I]alpha-bungarotoxin. This increase did not result from the metabolic stabilization of the acetylcholine receptor protein and was at least partially due to a stimulation of acetylcholine receptor biosynthesis up to the level of the accumulation of alpha-subunit mature and partially spliced precursor mRNAs. A medium conditioned by spinal cord cells also caused a rise in acetylcholine receptor number. This increase did not coincide with an augmentation of the intracellular cyclic AMP level as reported for the neuropeptide calcitonin gene-related peptide. In contrast, spinal cord cells and the medium conditioned by them potentiated the effect of calcitonin gene-related peptide on acetylcholine receptor number. Stimulation of acetylcholine receptor synthesis by the conditioned medium was blocked by the protein kinase C activator 12-O-tetradecanoyl phorbol-13-acetate and by the calcium ionophore A23187. These two compounds have already been reported to block the increase of acetylcholine receptor number produced by the voltage sensitive sodium channel antagonist tetrodotoxin which stimulates acetylcholine receptor biosynthesis by blocking spontaneous electrical activity of the cultured muscle cells. The possibility that different neural factors and second messenger systems are involved in the regulation of acetylcholine receptor biosynthesis during the development of the neuromuscular junction is discussed.